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Abstract

SOME ASPECTS OF CERTAIN STRUCTURES ON RIEMANNIAN MANIFOLDS

The object of the present thesis is to investigate various aspects of Contact metric manifolds and their submanifolds. Contact metric manifolds are Riemannian manifolds having a contact metric structure (φ,ξ,η,g). N(k)-contact metric manifolds, (k,μ)-contact metric manifolds, Kenmotsu manifolds and quasi-Sasakian manifolds are the major types of contact metric manifolds that we take into account in this thesis. We study various curvature properties of these manifolds. C-Bochner curvature tensors are studied in great details in the context of N(k)-contact metric manifolds. We look into various types of symmetry, namely the φ-symmetry and φ-Ricci symmetry properties of a N(k)-contact metric manifold. We give examples of a φ-Ricci symmetric 3-dimensional N(k)-contact metric manifold and of a Kenmotsu manifold having η-parallel Ricci tensor.

Next we consider invariant, semi-invariant (or, contact-CR) and slant submanifolds of contact metric manifolds. We prove a necessary and sufficient condition for an invariant submanifold of a (k,μ)-contact metric manifold to be totally geodesic. We consider the integrability criterion of the distributions of a
contact-CR submanifold of a N(k)-contact metric manifold. We generalize several results of slant submanifolds of Sasakian manifolds and prove them for N(k)-contact metric manifolds. Warped product manifolds are one of the main topics covered in this thesis. We consider both singly and doubly warped product submanifolds of some contact metric manifolds. Among other results we obtain some interesting inequalities involving the warping functions and the second fundamental forms. We obtain
the condition under which a contact-CR submanifold becomes a contact-CR product or a contact-CR warped product submanifold.

We study an almost pseudo symmetric manifold admitting a type of semisymmetric non-metric connection and deduce some results. Also we consider a special conformally flat almost pseudo symmetric manifold admitting a type of semi-symmetric non-metric connection. Finally, we consider submanifolds of an almost contact metric manifold admitting a quarter-symmetric metric connection
and show that the induced connection is also quarter-symmetric and metric. Moreover, we obtain the Gauss and Codazzi equations corresponding to the quarter-symmetric metric connection along with some other interesting results.

